Reconstitution of active diphtheria toxin based on a hexahistidine tagged version of the B-fragment produced to high yields in bacteria.
Diphtheria toxin consists of an A-fragment that inactivates elongation factor 2 and a B-fragment that both binds to the toxin receptor and mediates translocation of the A-fragment across cellular membranes to the cytosol. Several fragments of the toxin and an inactive version of the holotoxin have been expressed in Escherichia coli, but the B-fragment alone has proven difficult to express. Only low levels of expression have been achieved. We have designed a hexahistidine tagged version of a modified diphtheria toxin B-fragment (DT-BHis) that can be expressed to high levels in E. coli. DT-BHis contains the entire diphtheria toxin B-fragment preceded by an alanine and succeeded by a leucine, a glutamic acid and a hexahistidine tag and could be purified in a single step using nickel-coated agarose beads to 85% homogeneity. DT-BHis bound specifically to the diphtheria toxin receptor and was able to compete out the effect of the wild type diphtheria toxin. Furthermore, DT-BHis was able to form pores in cellular membranes in a manner similar to the wild type B-fragment. The high yield makes DT-BHis a suitable tool in studies of diphtheria toxin interaction with cells or liposomes since functional diphtheria toxin was easily formed upon addition of A-fragment. The reconstituted diphtheria toxin showed toxicity in the same range as the wild type.